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(54)TiUe: FILTRATION APPARATUS 
(57) Abstract 

A filtration apparatus 
(10) comprises a band (11) 
of resilient material located 
with a cuff of fabric (14). 
The cuff (14) is integrally 
moulded to a body (16) of 
polymeric material. A tube 
or sleeve of self-supporting 
pleated filter material (17) 
is also secured to the said 
polymer body. 





FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCX . 



AL 


Albania 


ES 


Spain 


AM 


Armenia ^ 


FI 


Finland 


AT 


Austria 


FR 


France 


AU 


Australia 


GA 


Gabon 


AZ 


Azerbaijan 


GB 


United Kingdom 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BF 


Burkina I'aso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


BJ 


Benin 


IE 


Ireland 


BR 


Brazil 


IL 


TSTBCl 


BY 


Belarus 


IS 


Iceland 


CA 


Canada 


IT 


Italy 


CF 


Central African Republic 


JP 


Japan 


CG 


Congo 


KE 


Kenya 


CH 


Switzerland 


KG 


Kyrgyzstan 


CI 


cote d*Ivoiie 


KP 


Democratic People's 


CM 


Cameroon 




Republic of Korea 


CN 


Chua 


KR 


Republic of Korea 


cu 


Cuba 


KZ 


Kazakstan 


cz 


Czech Republic 


LC 


Saint Luda 


DR 


Germany 


LI 


Liechtenstein . 


DK 


Denmailc 


LK 


Sri Lanka 


EE 


Estonia 


LR 


Liberia 



LS 


Lesotho 


SI 


Slovenia 


LT 


Lithuania ' 


' SK 


Slovakia 


US 


Luxembourg 


SN 


Senegal 


LV 


Latvia 


sz 


Swaziland 


MC 


Monaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 


Turkmenistan 




Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


UG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


UZ 


Uzbekistan 


NE 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


zw 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Russian Federaticm 






SD 


Sudan 






SE 


Sweden 






SG 


Singapore 







wo 98/36819 PCT/GB98/00399 

-1- 

FILTRATION APPARATUS 

The present invention relates to a filtration apparatus and particularly, but not 
exclusively, to a filtration apparatus for use in separating contaminants from air and 
other fluids. 

It is known to provide a filtration apparatus for removing dust fi-om air 
comprising a plurality of filter cartridges arranged in rows, the filter cartridges being 
provided in register with holes through a metal sheet plate, such that the major portion 
of the filter cartridges lies beneath the plate and the air is drawn up or pressed through 
the filter cartridges, leaving dust on the filter surface. The dust is removed either by 
shaking the elements side by side and/or reversing the flow of air through the fiher by 
an air pulse jet cleaner. 

The filters of the type hereinbefore described are rigid bodies comprising 
pleated fiher material sealed at one end into a rigid moulded polyurethane "foot" and at 
the other end into a rigid or semi-rigid moulded polyurethane "head". The latter is 
held in the metal sheet plate aperture. 

Numerous problems are associated with known filter cartridges. Firstly it is 
difficult to get a good seal between the metal sheet plate and the moulded polyurethane 
fiher head owing to the fact that both consist of rigid materials. Furthermore known 
fiher cartridges have to be made according to the specific dimensions of the metal 
sheet apertures, which requires the filter manufacturer to store a large number of 
moulds for the filter heads and feet with a wide range of dimensions. Such moulds are 
complicated, time-consuming and expensive to make. Finally filter cartridges are very 
difficult and cumbersome to fit and frequently the metal sheet plates are damaged due 
to the strong clamping needed between the filter and plate to give a good seal. 
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Altemative filters comprise a filter sleeve, bag or envelope. These comprise a 
sleeve, bag or envelope of flexible filter material that is closed at one end. These filters 
are not self-supporting, but instead are located over a wire or plastics mesh tube. The 
open end of the filters is secured into an aperture in a metal sheet plate. In PCT/GB 
95/00626 the fixing arrangement for securing the filter to the metal plate comprises an 
endless resilient band which is sewn into the open end of the fiker sleeve, bag or 
envelope. 

An alternative fiher sleeve, bag or envelope that has been made available 
comprises a standard filter sleeve, bag or envelope with an integrally moulded soft 
polyurethane head that is compressed to allow it to be pushed into an aperture in the 
metal plate. A groove is provided around the polyurethane head for receiving the plate 
edge that defines the aperture. An example of filter media of this type is shown in US 
5632791. This product still suffers fi-om the drawback of requiring many types of 
moulds of different dimensions for the moulded head. Furthermore the moulding 
operation is quite complicated and time consuming requiring quite a large amount of 
polymer to be moulded onto the outside of the fiher. 

Filter sleeves, bags or envelopes are generally less complicated to fit than filter 
cartridges, but as their filtration surface is not pleated their total filtration area is 
considerably less than that for filter cartridges of equivalent height and diameter. 
Hence more fiher sleeves, bags or envelopes with greater dimensions are needed per 
unit area which is often impractical or too expensive for the filter customer. 

The present invention therefore aims to overcome the problems associated with 
known filter cartridges and filter sleeves, bags and envelopes by providing a quick, 
simple and cost effective manner of fitting filters having a high filtration surface area. 
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According to a first aspect of the present invention there is provided a method 
of making a filtration apparatus comprising the steps of forming a cuff from a length of 
fabric and locating a band of resilient material within the cuflf, moulding a body of 
polymer material to one end of the cuff and moulding the said body to one end of a 
tube or sleeve of self-supporting pleated filter material. 

According to a second aspect of the present invention there is provided a 
filtration apparatus comprising a band of resilient material located within a cuff of 
fabric, the cuff being integrally moulded to a body of polymeric material, a tube or 
sleeve of self-supporting pleated filter material also being secured to the said polymer 
body. 

The body of polymer material is ideally moulded to one end of the cuff in such 
a manner that the resilient band is proud of the polymer body; i.e. the resilient band and 
polymer body are not in register. 

The filtration apparatus of the invention is intended to allow a filter customer to 
increase their filtration capacity by replacing their filter sleeves with products of the 
invention, without having to invest in new filter plates. The nature of the spring band 
holding the cuff in place against the filter plate means that one particular diameter of 
band will be suitable for a very wide range of fiher plate hole diameters. 

The invention thus provides a filtration apparatus with a high filtration area 
which is simple and cheap to manufacture and is easy to fit in position. Fitting the 
filtration apparatus into the aperture of a metal plate simply requires the cuff and band 
to be compressed. When correctly positioned the resilient band will then spring back 
into place to lock the filtration apparatus in the plate aperture. 

The cufF ideally comprises felt, such as a needlefelt, woven fabric or nonwoven 
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febric. The resilient band is preferably profiled so as to comprise a groove therein. 
The profiled band ideally has a one piece construction. This eliminates the effort and 
skill involved in making such profiled bands fi'om a number of separate parts. 
Accordingly the bands are less expensive to manufacture. 

The resilience may be provided by using a resilient material such as spring 
stainless steel or hard rubber. However, it is desirable that the bands are easily 
compressible by hand while being sufficiently resilient to retain their original shape 
when the compressive force has been removed. This is achieved by providing 
apertures such as holes, slots or the like in the band, particularly in the areas forming 
the profiled regions of the band. In some embodiments of the invention it is desirable 
to provide open ended apertures such as holes, slots or the like at one or both edges of 
the band. 

The band is preferably captured in place by way of adhesive or stitching. 

The polymer material is preferably soft and flexible, typically a polyurethane 
with a Shore D hardness of 20 - 50. It is noted that standard filter cartridges use rigid 
polyurethane with Shore D hardness of 70 - 80. For longer cuffs a more rigid polymer 
may be required, for example a hot-melt or a two-part epoxy resin. Injection moulding 
may be used to make this moulded part. Normally shorter cuffs are preferred since this 
results in less of the filter material being covered by the cuff. The preferred cuflF 
length is in the range from 40 to 100 mm. 

The construction of the filtration apparatus would take place in a mould. The 
cuff is integrally moulded to the polymer and the pleated filter material is inserted, by 
simply dipping its top (head) into the liquid polymer prior to curing the polymer so as 
to seal the end of the pleated filter material in the polymer. This method may also be 
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used to seal the base (foot) of the filter material. The filtration apparatus of the 
invention may be made using a single mould design and a variable size cuff to reduce 
production costs. 

The filters are preferably circular or even elliptical to allow for use of a circular 
resilient band, although any shape such as square, rectangular or hexagon may be used. 

In a preferred embodiment of the invention a venturi nozzle is incorporated into 
the ring of polymer and the base of the cuff. The venturi nozzle directs a reverse pulse 
or jet of cleaning air into the centre of the filter in order to maximise cleaning 
efficiency. 

In order that the present invention may be more readily understood specific 
embodiments thereof will now be described by way of example only with reference to 
the accompanying drawings in which:- 

Fig. 1 is a perspective view of one filtration apparatus in accordance with the 
invention; 

Fig. 2 is a section through the vertical plane passing through the filtration 
apparatus; 

Fig. 3 is a perspective view of the resilient band of the apparatus of figs. 1 and 

2; and 

Fig.4 is a perspective view of a second filtration apparatus in accordance with 
the invention. 

Referring to figs. 1 to 3 a fikration apparatus 10 comprises a continuous 
resilient stainless steel band 1 1 which is best illustrated in fig. 3. The band is profiled so 
as to comprise an annular groove 12 therein. Apertures 13 are provided around the 
groove 12 so as to improve the resilience of the band 1 1 . The band 1 1 is located near 
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the folded region of an endless cuflF of needlefelt fabric 1 4. A row of stitching 1 5 is ■ 
provided around the cuff" so as to capture the band 1 1 in the cuff 14. The end of the 
cuff 14 that extends below the stitching 15 is integrally moulded with a ring 16 of soft 
polyurethane material. An end of an endless ring of pleated filter material 17 is also 
located in the polyurethane ring 16. The other end of the pleated filter material 17 is 
closed by way of a cast or moulded polyurethane "foot". 

In use the filtration apparatus is secured to an aperture in a metal plate 18. The 
resilient band is compressed by hand and then inserted in the plate aperture. The 
resilience of the band causes the band to spring out such that the metal plate is 
captured in the groove 12 in the band 1 1 . 

The apparatus 10 is made by first forming a cuff 14 of fabric and placing this 
around the resilient circular band. The band is secured in the cuff by stitching. The 
cuff is then placed inside a mould so that the cuff end remote from that of which the 
resilient band is located becomes integrally moulded with polyurethane material. One 
end of the tube of pleated filter material is inserted into the liquid polymer. The 
polymer is then cured and the filter apparatus is removed fi-om the mould: 

, Referring to fig,4 a second filtration apparatus 20 is illustrated. This is similar 
to that shown in figs. 1 to 3 except in that the polyurethane has been moulded into a 
shape to incorporate the profile of a venturi nozzle. This facilitates the incorporation 
of an integral venturi nozzle into the product. 

It is to be understood that the above described embodiments are by way of 
illustration only. Many modifications and variations are possible. 
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CLAIMS 

1 . A filtration apparatus comprising a band of resilient material located within a 
cuff of fabric, the culf being integrally moulded to a body of polymeric material, a tube 
or sleeve of self-supporting pleated filter material also being secured to the said 
polymer body. 

2. A filtration apparatus as claimed in claim 1 , wherein the cuflF of fabric 
comprises a nonwoven fabric. 

3. A filtration apparatus as claimed in claim 1 or claim 2, wherein the cuflf of 
fabric comprises a felt. 

4. A filtration apparatus as claimed in any preceding claim, wherein the band is 
profiled so as to comprise a groove therein. 

5. A filtration apparatus as claimed in any preceding claim, wherein the band has a 
one piece construction. 

6. A filtration apparatus as claimed in any preceding claim, wherein the band 
comprises steel or rubber. 

7. A filtration apparatus as claimed in any preceding claim, wherein apertures are 
provided in the band. 

8. A filtration apparatus as claimed in any preceding claim, wherein open ended 
apertures are provided at at least one edge of the band. 

9. A filtration apparatus as claimed in any preceding claim, wherein the band is 
captured in the fabric, preferably by way of adhesive or stitching. 

10. A filtration apparatus as claimed in any preceding claim, wherein the body of 
polymeric material has a Shore D hardness in the range from 20 to 50. 

11. A filtration sqsparatus as claimed in any preceding claim, wherein a venturi 
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nozzle is incorporated into the body of polymeric material. 
12. A method of making a filtration apparatus comprising the steps of forming a 
cufFfrom a length of fiibric and locating a band of resilient material within the cuff, 
moulding a body of polymer material to one end of the cuff and moulding the said 
body to one end of a tube or sleeve of self-supporting pleated filter material. 
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